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Abstract 
Lesson Study is a learning review activities conducted by a group of teachers or 
lecturers collaboratively and continuing to test and improve the effectiveness of 
learning.The existence and enhancement of the teacher professionalism becomes 
a very important thing developed and constructed in a sustainable manner 
through mentoring teachers. Mentoring as a model of teacher’s coaching and 
mentoring through collaboration of lecturers and teachers.Lecturers are required 
to implement the three responsibilities of higher education that are implement 
education and teaching, research, and dedication to the community.The results of 
the research lecturers implemented in society, including in schools as a form of 
dedication to the community.Teachers are required to undertake self-
development, but on the other hand teachers need guidance and mentoring for 
professional development in a sustainable manner.Collaboration lecturers and 
teachers in planning, implementing the learning and reflection can improve the 
quality of learning.Moreover, it can also produce a scientific work as a result of 
the review of learning in a sustainable manner through the lesson study.The form 
of lecturers’ mentoring for teachersbased on Pedagogical Content Knowledge 
(PCK),can enhance the professional competence and pedagogical competence of 
teachers.Teachers are guided about the content knowledge of mathematics and 
how to teach, so that the subject matter easily understood by students.This article 
focuses on theoretical studies about mentoring models of teacher based on PCK 
through lesson study and development instruments.To assess the quality of the 
model and supporting devices models of MGM-PCK was developed also some 
instruments. The instrument was developed simultaneously with the model and 
supporting devices MGM-PCK models. 
Key Words: PCK, mentoring, lesson study, teachers, lecturers, mathematics, 
instrument 
 
Introduction 
The survey results of Programme for International Student Assessment 
(PISA), which held the Organization for Economic Co-operation and Development 
(OECD) in 2015 showed the average Indonesian student in mathematics was 375, the 
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average score reading 396, and the average score for science 382.Indonesia was 
ranked 64th out of 65 countries, Indonesia is only surpassed Peru with an average 
value of 375 in mathematics (OECD, 2015). On the other hand, the reality shows that 
the quality of mathematics teachers in South Sulawesi is still very low. It is shown 
from the results of a competency examination mathematics teacher in South Sulawesi 
with the average value is 38.96, while the national average mathematics teacher 
competency examination is 42.75 (Depdikbud, 2012). These results provide an 
indication of the need for systematic effort so that the ability of teachers can be 
improved. 
The development of training for teachers and prospective teachers should pay 
attention to different types of knowledge required of teachers for effective teaching. 
One type of teacher knowledge described Shulman (1987) is pedagogical content 
knowledge that shortened PCK. Research results of Ma'rufi (2016a) showed that the 
pedagogical content knowledge mathematics teachers at quadratic function is 
different in terms of the differences of teaching experience. Observation of learning 
in the classroom in ten mathematics teacher in three public schools in the city of 
Palopo.The facts found on the ground indicate that the assignment of new teachers 
are generally treated just like an experienced teacher. The new teachers carry out the 
first assignment of teaching in the classroom and other tasks related to learning done 
independently without accompanied by experienced teachers. This suggests that 
teacher mentoring is important to do both fellow teachers and mentoring through the 
collaboration of lecturers and teachers. 
Lesson Study is a learning assessment activities conducted by a group of 
teachers/lecturers collaboratively and continuing to test and improve the 
effectiveness of learning. Lesson Study provides a way for teachers to be able to 
improve learning systematically (Podhorsky& Moore, 2006). Lesson Study provides 
a process for collaboration and designing lesson (learning) and evaluate the success 
of teaching strategies that have been implemented in an effort to improve student 
learning process and acquisition (Lewis, 2002). 
The existence and enhancing the professionalism of the teacher becomes a 
very important thing developed and constructed in a sustainable manner through 
mentoring teachers. PCK is a kind of specialized knowledge for teachers for the 
effective learning to be studied and developed through collaborative lesson study 
with lecturers of department of mathematics education and mathematics teacher. 
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Thus the author will conduct research on the models development of mentoring 
mathematics teachers based on Pedagogical Content Knowledge through lesson 
study. 
Shulman (1986) who first carry out a review of Pedagogical Content 
Knowledge with an idea that PCK is a form of representation of the most helpful of 
ideas, analogies, illustrations, examples, explanations and demonstrations, in other 
words that PCK is a way of representation and formulation of lessons that make it 
understood people other. Furthermore, Shulman (1986.1987) identifies one kind of 
specialized knowledge for teacher profession is the Pedagogical Content Knowledge 
(PCK) and defines PCK as follows: 
“the ways of knowing how to represent a topic effectively to promote 
students’ understanding and learning and being able to diagnose and 
eliminate students’ misconceptions and difficulties about that topic” 
The above definition implies that PCK is a way of knowing how to represent 
the topic effectively to promote the understanding and learning of students and 
reduce misconceptions and difficulties on the topic. Further explained that PCK 
consists of knowledge about the representation of ideas, analogies, illustrations, 
examples, explanations, and demonstrations. 
PCK in mathematics learning stated by Ma (1999) as follows: 
“Pedagogical content knowledge was defined as the ability a teacher has to 
use their knowledge of mathematics to “unwrap” the mathematical topics 
and present the content in ways for students to successfully learn 
mathematics.” 
Ma (1999) gives the meaning that PCK in mathematics learning is the ability 
of a teacher to use his knowledge of mathematics to dissect and explore 
mathematical topics and to present the contents of these topics in ways that make a 
successful learning of mathematics.Further discussed by Ma, that teachers should be 
able to demonstrate the breadth, depth, and overall connectedness content knowledge 
is used to express the mathematical solution. Furthermore, Stevens (2005) explains 
that PCK more emphasis on understanding of mathematics is taught and the ability to 
use mathematics flexibly to find different ways to represent the (present) ideas to 
strengthen students’ conceptual understanding. 
Based on the opinion of Ma (1999) and Stevens (2005) on PCK in 
mathematics, it can be concluded that a teacher should be able to use their 
mathematical knowledge to study mathematical topics are taught using a variety of 
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ways and representation to reinforce students' understanding, so that student success 
in learning mathematics. 
According to Kilic (2011) defines Pedagogical Content Knowledge (PCK) in 
mathematics consisting of four components, namely: (1) Knowledge of Subject 
Matter, (2) Knowledge of Pedagogy, (3) Knowledge of Learners and (4) Knowledge 
of Curriculum.  
High-quality teachers and experts not only know the subject matter, 
but also know how to teach certain knowledge that is referred to as PCK 
(Kennedy, 1998). Leinhardt (1986) agreed that being a mathematics teacher 
requires mathematics content knowledge and understanding of the teaching 
process required to efficiently transfer this knowledge to the students. 
Being a teacher means taking responsibility as a teacher. 
Responsibility of teachers to improve the quality of learning. The quality of 
learning depends on the strategies, methods of teaching, learning 
environment, teacher knowledge both content knowledge and pedagogical 
knowledge. Teachers are also required to make the results of research and its 
application to support learning activities.  
Teachers as professionals implies that teachers must continually 
improve the quality of service their profession for learners. Guidance of the 
era that increasingly changing demands of teachers must continually learn 
how students want to learn. Students must also master a variety of life skills 
by Unesco encapsulated in the four pillars of education are learning to  be, 
learning to know, learning to do and learning to live together. Teachers must 
continue to develop professionalism. 
Professional development of teachers, especially novice teachers can 
be done through a program of induction and mentoring teachers. The 
induction program as one step in an ongoing professional development for 
teachers. Implementation of induction and mentoring programs that both 
should be systematic and planned based on the concept of cooperation and 
partnership among the teachers in professional learning approach. The 
induction program and mentoring novice teachers can be carried out by 
experienced teachers, principals and school supervisors.  
Teacher mastery of the subject matter or content is important to the 
success of mathematics teachers in teaching. A teacher can not be expected to 
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explain mathematical concepts, if the teacher does not have a complete 
understanding of the mathematical concepts taught (Yeo, 2008). But on the 
other hand to master the material that will be taught is not enough to achieve 
the desired objectives of the student (Isiskal&Cakirogu, 2010). Thus the 
teacher is expected to teach effectively is a teacher who master the material to 
be taught and be able to explain the material so that it can be understood by 
students. 
Research Result and Discussion  
The focus of this articlediscusses the theoretical overview on the 
development of mentoring model of mathematics teacher based on PCK 
abbreviated MGM-PCK models and instrument development. To assess the 
quality of the model and supporting devices MGM-PCK models is developed 
also some instruments. The instrument was developed simultaneously with the 
model and supporting devices MGM-PCK models. As these instruments are as 
follows. 
1. Instruments 1: Model AssessmentSheet (MAS) of MGM-PCK 
MAS created with the purpose to obtain information related to the 
quality of the MGM-PCK model of experts and practitioners. MSA-MGM-
PCK made with based on the content structure model of MGM-PCK, which 
include (1) the rationality of the model, (2) supporting theories, (3) syntax, (4) 
social system, (5) the principle of reaction, ( 6) support system, (7) the impact 
of instructional and impact accompanist, (8) the implementation of learning, 
and (9) general assessment. 
2. Instrument 2: Observation Sheet of Implementability MGM-PCK Model 
(OSIM)  
OSIM was created with the purpose to obtain information about the 
implementation of the mathematics learning through MGM-PCKmodel by the 
lecturer in the classroom. Indicators observation instrument is adapted to the 
four components of the MGM-PCK models, namely: (1) syntax, (2) social 
system, (3) the principle of reaction, and (4) support system. While for the 
instructional impact and accompanist effects are not observed using the 
pieces of this observation, because this element is a long-term impact of the 
model. This component will be revealed using a separate instrument after 
learning takes place within a certain time. 
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Before OSIM is used, firstly assessed/validated by experts and 
practitioners. These aspects are assessed/validated that are (1) the aspect of 
instructions, (2) the aspect of model elements scope, and (3) aspects of 
language. 
These instruments will be filled by two observers in the first trial of 
the MGM-PCK model. From these observations, calculated the level of 
reliability by using the formula proposed by Grinnell (1988), namely:  
 PA = 
DA
A

 x 100 % 
PA = Percentage of Agreement (PA is used as a R reliable level). 
A = Agreement, ie two observers agree on the same aspect.  
D = Disagreement, ie two observers different on the same aspect. 
Reliability criteria used are the criteria put forward by Borich (1994), 
ieif 𝑅  75%. 
3. Instrument 3: Observation Sheet of Learning Management (OSLM) with 
MGM-PCK Model 
OSLM was created with the aim to obtain information about how to 
manage learning lecturer with MGM-PCK models. Observation aspects 
concerning the management of learning appropriate phases in syntax of 
MGM-PCK models. Data were collected for lecturers and teachers during 
learning activities with a check mark () and gives value to the column 
corresponding to the action plan. 
Before OSLM is used, firstly assessed/validated by experts and 
practitioners. These aspects are assessed/validated that are (1) the aspect of 
instructions, (2) the aspect of learning activities, and (3) aspects of language.  
These instruments are filled by two observers in the the first trial 
model of the MGM-PCK. From these observations, calculated the level of 
reliability by using the formula proposed by Grinnell (1988) and reliability 
criteria using the criteria Borich (1994) as used on the instrument 2.  
4. Instruments 4: Observation Sheet of Lecturers and TeachersActivities 
(OSLTA) in Learning Mathematics with MGM-PCK Model 
OSLTA was created with the purpose to obtain information about the 
activities of lecturers and teachers during learning activities with MGM -PCK 
models. Observationaspects of lecturer and teacher activities during the 
PROCEEDINGS 
ISBN: 978-602-98756-9 
  
 
 
 
This paper has been presented at Sahid Jaya Hotel Makassar- International Conference on Natural and 
Social Sciences 2017.  Palopo Cokroaminoto University,  Makassar,  March 12-13, 2017. 
A34-268 
 
learning using indicators: (1) the factual knowledge, conceptual knowledge 
and procedural knowledge, (2) planning and organization of teaching 
materials (3) the application of learning strategies (4) knowledge of student’s 
errors and misconceptions. 
Before OSLTA is used, firstly assessed/validated by experts and 
practitioners. These aspects are assessed/validated that are (1) the aspect of 
instructions, (2) the aspect of lecturer activity, and (3) aspects of language.  
OSLTA is filled by two observers in the first trial of the MGM-PCK 
model. From these observations, calculated the level of reliability by using 
the formula proposed by Grinnell (1988) and reliability criteria using the 
criteria Borich (1994) as used on the instrument 2. 
5. Instrument 5: Questionnaire of Lecturers’ and Teachers’Responses 
(QLTR) on the Application of MGM-PCK Model 
QLTR was created with the aim to determine the response/feedback of 
lecturer and teacher to teacher’s mentoring with MGM-PCK model.Aspects of 
observations concerning the lecturers’ and teachers’difficulties to use the 
lecturer’s and teacher’s book, the difficulties of developing teachers’ and 
lecturers’PCK,lecturersperceivedadded value, and suggestions for usage 
MGM-PCK models for the future. 
Before QLTR is used, firstly assessed/validated by experts and 
practitioners. These aspects are assessed/validated that are (1) the aspect of 
instructions, (2) the aspect of the lecturer’s response, and (3) aspects of 
language. This ARDG tested simultaneously with other instruments in the the 
first trial models of MGM-PCK. 
6. Instrument 6: Assessment Sheet of Lecturers’ and Teachers’Books 
(ASLTB) 
ASLTB was created with the purpose to obtain information related to 
the quality of the lecturer’s book of experts and practitioners. ASLTB 
developed based on the contents of the module structure of students, which 
include (1) the elaboration of the material, (2) construction, (3) exercises, and 
(4) general assessment and comments. 
7. Instrument 7: Lecturers’ and Teachers’Response to the Handbook of 
Lecturers and Teachers (LTRHLT) 
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LTRHLT was made in order to determine the response/feedback of 
lecturers to lecturer’s and teacher’s handbooks that support MGM -PCK 
models. Aspects of observations include: (1) elaboration of the material, (2) 
construction, (3) Exercises, and (4) general assessment and comments. This 
LTRHLT tested simultaneously with other instruments in the first trial models 
of MGM-PCK. 
Research Method 
This type of research is the Research and Development which aims to 
develop a Model of Mathematics Teacher Mentoring basedon Pedagogical 
Content Knowledge (MGM-PCK Model) through Lesson Study which is 
equipped with support devices that are books model and textbooks.The device 
is expected to facilitate teachers in developing professional competence and 
pedagogical competence. Development of the model in this study refers to the 
model Plomp (1997). 
Development of a model that will be conducted in this study followed 
the development model of Plomp (1997), which consists of five phases, 
namely: (1) phase of preliminary assessment, (2) Phase of design, (3) Phase of 
realization (construction), and (4) Phase of testing, evaluation, and revision, 
and (5) implementation phase. While the components are included in the 
model refers to the components of the model are presented by Joyce, Weil & 
Shower (1992), namely: (1) syntax, (2) social system, (3) reaction principle, 
(4) system support, and (5) the impact of instructional and companion.  
Quality criteria of MGM-PCK models that developed, referring to the 
criteria ofNieveen (1999) that are, validity, practical, and effectiveness.  
In the first year will be done the validity analysis. MGM-PCK model 
considered valid, if it meets the following criteria.  
1. At least four of the six experts (validator) states that the MGM-PCK 
model is based on strong theoretical basis. 
2. At least four of the six experts (validator) states that the model 
component of MGM-PCK consistently interrelated. 
3. Validitycriteria was included in the high category. 
Qualification criteria for the validity refers to methods of grading in 
summative Evaluation of Bloom, Madaus& Hasting (1981) with the 
following steps. 
PROCEEDINGS 
ISBN: 978-602-98756-9 
  
 
 
 
This paper has been presented at Sahid Jaya Hotel Makassar- International Conference on Natural and 
Social Sciences 2017.  Palopo Cokroaminoto University,  Makassar,  March 12-13, 2017. 
A34-270 
 
1. Recapitulation of all validators statement into a table that includes: a. 
Aspect (Ai), b. Sub-Aspect (ki), c. Results of the assessment Validator 
(Vji). 
2. Find themean of validation results of all the validator for each sub-aspect 
with the formulaki = 
ji
1
V
n
n
j

 with ki =the mean sub-aspect-i-th, Vji =score of 
assessment validator-j-th to the sub-aspect-i-th, and 𝑛 is the number of the 
validator. 
3. Find the mean of every aspect with formula Ai= 
ij
1
n
n
j
k


 
Ai = mean aspect of i-th, 
kij = mean for all aspects of i-th sub-aspectj-th, 
n = number of sub-aspects in aspects of the i-th 
4. Find the mean total (VR) with formulaVR = 
i
1
A
n
n
j

, with VR is the average 
total, Ai is the average aspect i-th, and 𝑛 is the number of aspect. 
5. Determining the validity category by match the mean total with the 
categories defined by Bloom, Madaus & Hasting (1981) as follows.  
Table 1.  Validity Categorization of MGM-PCK Model 
Score Interval Categorization ofValidity 
 4      VR   5 Very High 
             3     VR < 4 High 
 2     VR < 3 Less 
           1     VR < 2 Low 
  Note : VR is mean of assessment result 
 
The criteria stated that MGM-PCK Model has a good degree of validity, if 
minimum the validity level reached is valid level .If the achievement level of 
the validity under valid, so it is necessary to revision based on input 
(correction) of the validator. Then, performed the re-validation. And so on 
until a MGM-PCK model ideal of the size of the construct and contents 
validity. 
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The next level of reliability is calculated using the formula proposed by 
Grinnell (1988), namely: a formula percentage of agreements were modified 
into the formula reliability 
R =    
d(A)
x100%
d(A)+d(D)
 
Information: 
R is reliability coefficient 
( )d A is the mean of agreement degreeof assessors 
( )d D is the mean of disagreement degree of assessors 
Instrument said to be reliable if the value of (R)  75%(Borich, GD 
(1994: 385).The provisions of agreements for the combination of score (4.5), 
(5.4); and disagreements is a combination of scores (1,1), (1,2), (2,2), (4.1), 
(1,3), (2,3), (2,4) and the reverse. 
Conclusion 
The principles of collegiality is to help each other in learning by integrating 
the Pedagogical Content Knowledge (PCK) in the form of collaboration 
among lecturers, among teachers, and lecturers with the teacher through the 
lesson study to build a learning community. PCK mathematics teacher is very 
important to the success of learning and it is important to be assessed in a 
sustainable manner.To assess the quality of the model and supporting devices 
models of MGM-PCK is developed also some instruments. The instrument 
was developed simultaneously with the model and supporting devices of 
MGM-PCK models. The instrument has been developed, namely: (1)Model 
AssessmentSheet (MAS) of MGM-PCK, (2) Observation Sheet of 
Implementability MGM-PCK Model, (3) Observation Sheet of Learning 
Management with MGM-PCK Mode, (4) Observation Sheet of Lecturers and 
TeachersActivities in Learning Mathematics with MGM-PCK Model, (5) 
Questionnaire of Lecturers’ and Teachers’ Responses to the Application of 
MGM-PCK Model, (6)Assessment Sheet of Lecturers’ and Teachers’ Books, 
(7) Lecturers’ and Teachers’ Response to the Handbook of Lecturers and 
Teachers. 
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